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SSWG | Motivation

• We can conclude there is diversity in 
perceptions regarding:
1. The maturity of systems science
2. The nature of its underpinning concepts
3. What is considered foundational
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SSWG | Motivation
• In the past 10 years we have seen advances in:

– Generation of Systems Principles
• scientific and applied – David Rousseau, Javier Calvo-

Amodio
– Exploration of Category Theory as mathematical basis 

for SS and SE
• Larry Lambe, Kent Palmer, Mike Watson, Ken Lloyd, 

Spencer Breiner (NIST)
– Consolidation of concepts in isomorphic processes

• SPT Len Troncale
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SSWG | Motivation
• What is the objective of SE?

“We have lost sight of the fact that engineering is an art, 
not a technique; a technique is a tool. From time to time, 

I am briefed on the results of a systems analysis or 
systems engineering job in a way that prompts me to ask 

the questions: ‘That's fine, but is it a good system? Do 
you like it? Is it harmonious? Is it an elegant solution to a 

real problem?’”

Robert Frosch, 1969
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R. A. Frosch, ‘A classic look at systems engineering - NASA SP-6102’, in Readings in Systems 
Engineering, T. Hoban and W. M. Lawbaugh, Eds. Washington DC: NASA, 1969, pp. 1–7.



SSWG | Motivation
• What is the objective of SE?

“The purpose of systems engineering, is “not the 
satisfaction of requirements and processes” but 

rather, “attaining elegant designs””

Mike Griffin, 2010

1/28/2023 www.incose.org/IW2023 5

M. D. Griffin, ‘How do we fix system engineering?’, in 61st International Astronautical 
Congress, Prague, Czech Republic, 27 September – 1 October 2010, 2010, vol. 27.



SSWG | Motivation
• What is the objective of SE?
• To begin bringing clarity and consistency, 

the Bridge Team build from Frosch and 
Griffin and say that:

“The purpose of Systems Engineering is to 
achieve Elegant Solutions that resolve 

Complex Problems”
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The spectrum and evolution of SE’s “guiding propositions” 
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Systemic relationships in the evolution of SE’s 
approach – The Bridge
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Future Work

• Continue developing frameworks to clarify 
what foundational theories SE needs
– Will help map progress and coordinate efforts
– Category theory (compositionality) as 

mathematical foundation
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